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Abstract
In this brief note we construct the propagator for the antisymmetric ten-
sor in AdSd+1. We check our result using the Poincare´ duality between the
antisymmetric tensor and the gauge boson in AdS5. This propagator was
needed for a computation which turned out to be too hard. It can be used
for computing various other things in AdS.
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I. INTRODUCTION
In [1,2], a lot of effort was put into finding the AdS propagators for the graviton and
the gauge boson. Their methods can be used straightforwardly for the Bµν propagators. An
ansatz can be made for bitensor propagators [3]. This ansatz contains both gauge artifacts
and gauge invariant parts. Upon using the equation of motion for Bµν we obtain an equation
for the gauge invariant part of the propagator, whose solution is hypergeometric. For d=5
it simplifies to an algebraic function of the chordal distance. As explained in [1], working
on the subspace of conserved sources makes gauge fixing unnecessary. We check our result
by verifying the 5-dimensional Poincare´ duality between Aµ and Bµν .
II. THE Bµν PROPAGATOR
In Euclidean AdSd+1, with the metric
ds2 =
1
z20
(dz20 + Σ
d
i=1dz
2
i ), (1)
the easiest way to express invariant functions and tensors is in terms of the chordal distance:
u ≡ (z0 − w0)
2 + (zi − wi)2
2z0w0
. (2)
The action for an antisymmetric 2-tensor coupled to a conserved source Sµν is:
SB =
∫
dd+1z
√
g[
1
2 · 3!H
µνρHµνρ − 1
2
BµνS
µν ], (3)
where
Hµνρ = DµBνρ +DνBρµ +DρBµν . (4)
The Euler Lagrange equation has a solution of the form:
Bµν(z) =
1
2
∫
dd+1w
√
gGµν;µ′ν′(z, w)S
µ′ν′(w), (5)
where Gµν;µ′ν′ is the bitensor propagator. To simplify notation, the D’s with unprimed
indices mean covariant derivatives with respect to z, and those with primed indices with
respect to w. The equation Gµν;µ′ν′ satisfies is:
Dρ(DµGνρ;µ′ν′ +DνGρµ;µ′ν′ +DρGµν;µ′ν′) = −δ(z, w)(gµµ′gνν′ − gµν′gνµ′)+
+Dµ′Λµν;ν′ −Dν′Λµν;µ′, (6)
where Λµν;ν′ is a diffeomorphism whose contribution vanishes when integrated against the
covariantly conserved source Sµν . We can see that all of our bitensors are antisymmetric at
both points.
Similarly to the methods in [1] we observe that a suitable basis for antisymmetric biten-
sors is given by:
T 1µν;µ′ν′ = ∂µ∂µ′u∂ν∂ν′u− ∂µ∂ν′u∂ν∂µ′u (7)
2
T 2µν;µ′ν′ = ∂µ∂µ′u∂νu∂ν′u− ∂µ∂ν′u∂νu∂µ′u− ∂ν∂µ′u∂µu∂ν′u+ ∂ν∂ν′u∂µu∂µ′u.
Thus, an ansatz for G is G = T 1F 1(u) + T 2F 2(u). Nonetheless, we use a different decom-
position, which illustrates better the gauge artifacts
Gµν;µ′ν′ = T
1
µν;µ′ν′H(u) +DµVν;µ′ν′ −DνVµ;µ′ν′ , (8)
where Vµ;µ′ν′ = Y (u)[∂µ∂µ′u∂ν′u − ∂µ∂ν′u∂µ′u]. Also, an antisymmetric Λµν;ν′ can be ex-
pressed as
Λµν;ν′ = A(u)[∂ν∂ν′u∂µu− ∂µ∂ν′u∂νu]. (10)
We can now substitute (8) and (10) in (6), and after a long computation we obtain
Dρ(DµGνρ;µ′ν′ +DνGρµ;µ′ν′ +DρGµν;µ′ν′)−Dµ′Λµν;ν′ +Dν′Λµν;µ′ =
= T 1[H ′′u(u+ 2) +H ′(1 + u)(d− 1)− 2A]− T 2[H ′′(1 + u) +H ′(d− 1) + A′]. (11)
For z 6= w, we obtain 2 equations by setting the scalar coefficients of the two tensors to 0.
We can observe that the Vµ;µ′ν′ part which was a gauge artifact dropped out as expected.
Thus, for u 6= 0 we have the equations:
H ′′u(u+ 2) +H ′(1 + u)(d− 1)− 2A = 0 (12a)
H ′′(1 + u) +H ′(d− 1) + A′ = 0. (12b)
The second equation can be integrated once, with the integration constant chosen so that
A and H vanish as u → ∞. Combining this with (12a) we find the differential equation
obeyed by H :
u(2 + u)H ′′(u) + (d+ 1)(u+ 1)H ′(u) + 2(d− 2)H = 0. (13)
This equation is hypergeometric, but the solution which vanishes as u→∞ is rational:
H(u) =
Γ((d− 1)/2)
4π(d+1)/2
u+ 1
[u(u+ 2)](d−1)/2
, (14)
properly normalized to take care of the δ function in (6).
III. POINCARE´ DUALITY
In 5 dimensions a 2-form is Poincare´ dual with a gauge boson, by the relation:
Hµνρǫ
µνρσλ = 3! F σλ (15)
Therefore, we expect:
〈F σλ(z)F σ′λ′(w)〉 = 1
(3!)2
ǫµνρσλǫµ
′ν′ρ′σ′λ′〈Hµνρ(z)Hµ′ν′ρ′(w)〉. (16)
Checking (16) is a verification that our result is true. We use the fact that
〈BµνBµ′ν′〉 = Gµν;µ′ν′ (17)
3
and
〈AµAµ′〉 = Gµ;µ′ , (18)
where the second propagator was found in [2]. We could check the tensor equality (16) term
by term, but it is messy. We rather observe that the right hand side of (16) is a bitensor
antisymmetric at both ends, and thus it will have the structure
ǫµνρσλǫµ
′ν′ρ′σ′λ′〈Hµνρ(z)Hµ′ν′ρ′(w)〉 = F1(u)T µν;µ′ν′1 + F2(u)T µν;µ
′ν′
2 . (19)
Concentrating on the components of 〈F z0zi(z)F z′0z′j (w)〉 we obtain:
2F1 + F2(1 + u) = H
′′, (20a)
F2(1 + u)
2 + F2 + 2F1(1 + u) = 2H
′′(1 + u) + 3H ′, (20b)
which give the same F1 and F2 as the ones obtained from the gauge propagator derived in
[2].
IV. CONCLUSION
We computed the propagator for Bµν in AdSd+1 and checked our result by using Poincare´
duality for d = 4. This propagator can be used for computing various quantities having to
do with Bµν charged objects (like strings or D-branes with electric flux) in AdS. The
propagators for higher form fields can also be found by using Poincare´ duality [4] or by
explicit calculation [5].
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APPENDIX A: SEVERAL USEFUL IDENTITIES INVOLVING THE CHORDAL
DISTANCE
In the computations the following identities were useful:
∂µ∂ν′u =
−1
z0w0
[δµν′ +
(z − w)µδν′0
w0
+
(w − z)′νδµ0
z0
− uδµ0δν′0] (A1)
∂µu =
1
z0
[(z − w)µ/w0 − uδµ0] (A2)
∂ν′u =
1
w0
[(w − z)ν′/z0 − uδν′0] (A3)
Dµ∂µu = (d+ 1)(u+ 1) (A4)
∂µu ∂µu = u(u+ 2) (A5)
Dµ∂νu = gµν(u+ 1) (A6)
(∂µu)(Dµ∂ν∂ν′u) = ∂νu∂ν′u (A7)
(∂µu)(∂µ∂ν′)u = (u+ 1)∂ν′u (A8)
Dµ∂ν∂ν′u = gµν∂ν′u (A9)
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